Reactive nitrogen species control apoptosis and autophagy in K562 cells: implication of TAp73α induction in controlling autophagy.
The biological outcome of nitric oxide (NO) and reactive nitrogen species (RNS) in regulating pro survival and pro death autophagic pathways still demand further investigation. In the present study, we investigated the effect of nitrosative stress in K562 cells using NO donor compound DETA-NONOate, peroxynitrite, and SIN-1. Exposure to NO, peroxynitrite, and SIN-1 caused decrease in K562 cell survival. NO induced autophagy but not apoptosis or necrosis in K562 cells. In contrast, peroxynitrite and SIN-1 treatment induced apoptosis in K562 cells. Surprisingly, inhibition of autophagic response using 3-methyladenine led to the induction of apoptosis in K562 cells. Increase in 5'adenosine monophosphate-activated protein kinase (AMPK) phosphorylation was only observed in the presence of NO donor indicated that AMPK was crucial to induce autophagy in K562 cells. We for the first time discovered a novel role of p73 in autophagy induction under nitrosative stress in K562 cells. TAp73α was only induced upon exposure to NO but not in the presence of peroxynitrite. Reduced glutathione (GSH)/oxidised glutathione (GSSG) ratio remained unaltered upon NO exposure. Our data suggest a complex network of interaction and cross regulations between NO and p73. These data open a new path for therapies based on the abilities of RNS to induce autophagy-mediated cell death.